(1) Université du Maine, Laboratoire ThBr4 (/3) undergoes a normal to incommensurate structural phase transition at 95 K [1] [2] [3] [4] [5] [6] . Neutron scattering data [3] give a precise description of the soft coordinates and of the associated displacement field below 1,. No lock-in transition is observed down to 10 K, and the modulation obeys a plane wave regime. An important and rare result [3] is the unambiguous observation of the phason and amplitudon modes below T,, in accordance with theory.
Two types of local measurements with the help of extrinsic probes have been realized. The luminescence spectrum of U4 + [6] at 4 K would seem to indicate a partial phase pinning by the U 4 + impurities. In a previous work we have shown the sensitivity of the E.P.R. G d3 + -n. n. n Brvacancy to the transition [5] . [7] in Rb2ZnBr4. We have assumed a short range probe. In the critical region one has A oc (T I -T)~. The parameters hi depend on the E.P.R. transition and on the orientation of the magnetic field; they are not dependent on temperature. Within the model [8] Moreover a simple theory of structurally incommensurate phase predicts that the modulation wave can move freely [7, 9] . Generally, discrete lattice effects or intrinsic defects lock the modulation to the underlying lattice [7] . Just below T,, the thermal energy should be able to overcome the pinning energy and restore a floating incommensurate phase [7] , inducing spatial and temporal fluctuations of the phase 0. In other words since the phason mode has in principle no gap, one may expect substantial thermal fluctuations of the local phase 0 :
Let us consider a local E.P.R. line shift given by 2. E.P.R. line shape below T,.
In ThBr4 : Gd3+, one observes several paramagnetic centres : Gd3+ substituted for Th4+ at D2d sites, Gd3 + associated to nearest neighbour (n.n) Br-vacancy, Gd3 + associated to next nearest neighbour (n.n.n) Br-vacancy. This last point defect is the most easily tractable to study the phase transition [5] by E.P.R. We shall consider the associated high field E.P.R. line corresponding to Mg = 5 H ~ , for H in the (001) plane at about 25° away from [100], [5] .
The concentration of Gd3 + is about 100 p.p.m., and the doping induces the same concentration of extrinsic Br-vacancies. It is worth noting that the mean distance between paramagnetic probes is of the order of ~ 20 in lattice parameter units.
Typical line shapes are represented in figures 1, 2 and 3. Between TI -2.8 K and TI -15 K, one observes two edge singularities (Fig. 1), i.e. a typical incommensurate line shape. This type of spectra have been previously analysed [5] . The [3] and all h/s constant (Fig. 1) .
Below, a good agreement is obtained (Fig. 2) (Figs. 4, 1) . This cannot arise from a critical temperature gradient in the bulk which would smooth the edge-singularities of the « incommensurate » line. This effect delays the appearance of the characteristic edge singularity spectra at T1 and prevents a direct determination of the critical temperature. figure 5 where we have plotted the Gaussian ~h~ and the Lorentzian ~hL critical broadening of the E.P.R. line. One can identify T) by a change of the Gaussian broadening ~h~ (Fig. 5 ). This determination of Tt agrees with the temperature determined from the critical behaviour of the edge-singularity spectrum (Fig. 6 ).
Above T,, the line shape and the line width have a normal critical behaviour, frequently observed near structural transitions. Increasing fluctuations and critical slowing down, associated with a soft mode plus a central peak account for it. At TI -7 K the local line shapes involved in the normal « incommensurate » spectrum (Fig. 1) [7] in Rb2ZnBr4. 4 . Standing-wave model. According to the model developed by Blinc [7] , pinning defects are involved in the interpretation of the observed spectra. Between On the other hand the frequency has to be large enough with respect to the characteristic E.P.R. frequency Ve :
At TI -2.7 K, the « normal like » line disappears. This means that the distance between pinning defects is too small to fulfil the motional narrowing conditions. With Cp = 2 x 1012 (in units of lattice parameter s-1 ) [3] , one finds I = Ie = 8 x 103 (in units of lattice parameter). This distance more likely corresponds to dislocations than to point defects. The known point defects induced by the Gd3 + doping are much less distant, which implies that the paramagnetic probe does not pin the phase.
